Exchange rate pass-through, domestic competition and inflation -- evidence from the 2005/08 revaluation of the Renminbi by Raphael Auer
Federal Reserve Bank of Dallas 
Globalization and Monetary Policy Institute  
Working Paper No. 68 
http://www.dallasfed.org/institute/wpapers/2011/0068.pdf 
 
Exchange Rate Pass-Through, Domestic Competition and  










How important is the effect of exchange rate fluctuations on the competitive environment 
faced by domestic firms and the prices they charge? To answer this question, this paper 
examines the 17% appreciation of the yuan against the US dollar from 2005 to 2008. In a 
monthly panel covering 110 sectors, a 1% appreciation of the Yuan increases US import 
prices by roughly 0.8%. It is then shown that import prices, in turn, pass through into 
producer prices at an average rate of roughly 0.7, implying that a 1% Yuan appreciation 
increases the average US producer price of tradable goods by 0.8%*0.7=0.56%. In contrast, 
exchange rate movements of other  trade partners have much smaller effects on import 
prices and hardly any effect on producer prices. The paper next demonstrates that the pass 
through response into  import prices is heterogeneous across sectors with different 
characteristics such as traded-input intensity or the shape of demand for the sector’s goods. 
In contrast, the rate at which import prices pass through into domestic producer prices is 
found to be  homogenous across  the sectors. Finally, the insights of the analysis are 
employed to simulate the inflationary effect of a Yuan revaluation. For example, the relative 
price shock caused by a 25% appreciation of the Yuan spread evenly over 10 months is 
equivalent to a temporary increase of the US PPI inflation rate by over five percentage 
points. Because such an appreciation would also influence the overall skewness  of the 
distribution of price changes at the sectoral level, it would likely also impact U.S. equilibrium 
inflation. 
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The topic of China’s exchange rate policy against the US dollar is currently the “most salient
of controversies in international monetary economics” (see Frankel (2010)) and there are
not many signs that the discussion will go away any time soon. US policy makers have
repeatedly demanded that China revalue its currency by 20% to 40% (see for example
Geithner (2009)), demands that have consistently been rebuked by Chinese government
oﬃcials.
While a discussion of the Chinese exchange rate policy seems justiﬁed given the mag-
nitude of the US-Chinese trade imbalance, it is striking that the inﬂationary eﬀect of an
appreciation of the Renminbi (yuan in what follows below) has not entered the policy dis-
cussion at all. The rise of cheap imports from China was a major contributing fact to
the low-inﬂation environment during the last decade (see IMF (2008), Auer and Fischer
(2010), Bugamelli et al. (2009), and Auer et al.(2010)). If economic policies such as a yuan
appreciation are successful in reducing global “imbalances”, also the disinﬂationary eﬀect
of cheap Chinese imports will at least partly be reversed.
Indeed, the sheer volume of imports from China suggests that the inﬂationary eﬀect of
a yuan revaluation cannot be negligible: last year, Chinese exports to the US were worth
over 300 billion USD, implying that nearly a sixth of all US consumption of manufactured
goods is actually made in China (see Rynn (2005)). What would happen to US inﬂation if
ﬁr m sp r o d u c i n go n ei ns i xg o o d si nt h eU Sc o n s umer’s shopping basket — and virtually all
clothing, toys, or consumer electronics, not to mention the shopping basket itself — suddenly
face 20% to 40% higher labor costs? Such an event would have a substantial impulse on
inﬂation due to the weight of Chinese goods in the US inﬂation index; more importantly,
it also seems likely that such a dramatic shock might alter the equilibrium prices in many
industries altogether, leading to widespread inﬂationary dynamics.
This paper quantiﬁes the indirect inﬂationary eﬀect of a yuan appreciation on the com-
petitive environment in US producer markets. It does so by studying the 17% appreciation
of the yuan against the US dollar during 2005 and 2008. The analysis examines how the
appreciation passed through into US import prices and, in turn, how these import prices
then aﬀected US producer prices. The ﬁr s tp a r to ft h i se x e r c i s ei sm o t i v a t e db yt h er e c e n t
advances studying the microeconomic determinants of exchange rate pass through into im-
port prices1 and the literature quantifying how exchange rate movements pass through into
aggregate prices.2
1Early studies focused mostly on exchange rate pass through in the car industry (Knetter (1989 and
1993) and Goldberg and Verboven (2001 and 2005), see later also the work of Hellerstein (2008) and
Nakamura and Zerom (2010) for the case of the beer and coﬀee industries respectively). More recent
studies establish pass through rates in datasets spanning many industries (see Gopinath and Rigobon
(2006), Gopinath and Itskhoki (2010a and b), and Gopinath et al. (2010)).
2See, among many others, Yang (1997), Giovannini (1988), Froot and Klemperer (1989), Devereux and
Engel (2002), Corsetti et al. (2004), Jeannine and Fujiisee (2004), Campa and Goldberg (2005), Atkeson
and Burstein (2009), Auer and Chaney (2007 and 2009) and Goldberg and Campa (2010). Also see
Goldberg and M. Knetter (1997) for a survey of earlier analysis in the area of exchange rate pass through.
2The principal diﬀerence between this study and the existing literature is its focus on
domestic prices. In the analysis below, the principal dependent variable of interest are
US producer prices, measured as "prices received by domestic producers for their output"
(see BLS (2010), emphasis added). China is the world’s largest exporter and if the yuan
appreciates, this aﬀects the equilibrium prices that US producers charge. In this paper,
I set out to quantify the latter indirect eﬀect of exchange rate changes on domestic price
setting.
In this sense, the empirical exercises most closely related to this study is not the lit-
erature on exchange rate pass through, but the work of Chen et al. (2009) and Auer and
Fischer (2010), who analyze how long-run changes in import competition aﬀect the "tough-
ness" of competition and the prices of domestic ﬁrms. Here, I do not analyze the long run
eﬀect of increasing trade integration, but the short run dimension of how ﬂuctuations of
the exchange rate aﬀect the competitive environment.3
The second diﬀerence of this study compared to the existing literature is the origin
of the exchange rate shocks. The yuan appreciations originated from policy decisions
rather than from market movements. There are strong reasons to believe that such policy
decisions are aﬀected diﬀerently by macroeconomic shocks in the US or China than market
movements of the exchange rates would be (as there would be no reason to intervene if the
market-determined and the policy-desired exchange rates coincided).
Given that the origin of the shocks that caused the yuan to appreciate during 2005
to 2008 are diﬀerent from market-determined exchange rate movements, there are strong
reasons to believe that also the rate of pass through following these appreciation diﬀers
from the rate of pass through following market-determined exchange rate movements.4 In
particular, during 2005 to 2008, Chinese policy makers a attached a substantial weight on
the euro when setting their exchange rate (see Frankel and Wei (2008 and 2009) and Frankel
(2009)). This peg led to a mechanical relation between the euro/dollar and yuan/dollar
exchanges rate that causes cost shocks for Chinese exporters to the US.
Pass through might also be diﬀerent for the case of the yuan revaluation compared to
other currency movements since the path of the yuan was predictably going in one direction
only (as forward contracts from the 2005 to 2008 period reveal). Thus, while a exporter
f r o mac o u n t r yw i t haf r e e l yﬂoating rate might only have responded to large shocks (since
exchange rate volatility reduces incentives to adjust prices due to the implicit option value
of waiting to see how the exchange rate evolves), Chinese exporters could predict that every
appreciation was permanent and likely to be succeeded by future appreciations.5
3Chen at al. (2009) also build a strong theoretical foundation of why and how imports aﬀect the general
toughness of competition and the prices of domestic ﬁrms. The latter work uses the preferences developed
by Ottaviano et al. (2001) and Melitz and Ottaviano (2005) to model price complementarities. A second
theoretical approach taken by Gust et al. (2010) builds on the strategic price complementarily modeled in
Kimbal (1995) and Dotsey and King (2005) to analyze the pricing response of domestic and foreign ﬁrms
to exchange rate shocks. See also Guerrieri et al. (2010).
4Burstein et al. (2003 and 2005) study pass through following large depreciations such as the one
following the Argentinean Debt crisis, also with the prior that the rate of pass through could be very
diﬀerent following a crisis than following day-to-day exchange rate movements during calm market times.
5Froot and Klemperer (1989) show that ‘temporary’ exchange rate changes may not pass-through to
import prices, while Baum et al. (2001) demonstrate that imperfect information on the permanent com-
3Last, one could also expect the rate of pass through for China to diﬀer from the one for
the rest of the world since sectors are heterogeneous in the rate of pass through and the
composition of Chinese exports diﬀers starkly from that of other nations.6
Indeed, I ﬁnd marked diﬀerences in the empirical estimates when comparing pass
through following the yuan appreciation to pass through when other currencies move.
The ﬁrst step of the analysis of this paper examines the pass-through rate into imports
prices, ﬁnding that within the traded goods sector, the yuan exchange rate passes through
into import prices at an average rate of 0.8. In contrast, the rate of pass through of
other exchange rate movements (the rest of the world (ROW) exchange rate, which is a
trade-weighted exchange rate average of all currencies except the yuan) is estimated below
03.
The second step analyzes the extent to which the exchange rate aﬀects US producers
prices. A 1% yuan appreciation increases the US producer prices of traded goods by 055%
a n d—s i n c et r a d e dg o o d sh a v eaw e i g h ti nt h eP P Ii n d e xo fa b o u t30% — the US PPI index
by 0165%. Again, this is in stark contrast to the rate at which other exchange rates pass
through into producer prices: there is no evidence that the trade-weighted ROW exchange
rate passes through in producer prices at short horizons and, while it does pass through in
t h el o n gr u n ,i td o e ss oa tar a t eo fl e s st h a n01.
In addition to analyzing the link between the exchange rate and producer prices directly,
I also investigate the indirect link between import prices and producer prices in Two-Stage
Least Square (2SLS) speciﬁcations that ﬁrst analyze the impact of the exchange rate on
import prices and thereafter the eﬀect of import prices on producer prices. I ﬁnd that import
prices pass through into producer prices of traded goods at an average rate of roughly 07,
implying that the 08% increase of import prices associated with a 1% yuan appreciation,
in turn, increases US producer prices of tradable goods by roughly 07 ∗ 08% = 056%.7
The third step investigates whether pass through is heterogeneous across sectors. I
repeat both the reduced form estimations and 2SLS speciﬁcations, spliting the sample
up by sector characteristics such as labor intensity of production, traded input intensity,
the shape of demand for the sectors’ goods, and general trade openness.8 In reduced form
estimations, there are large diﬀerences in the rate at which the exchange rate passes through
ponent of changes in the exchange rate aﬀect the relationship between the exchange rate volatility, prices,
and proﬁtability. Also Taylor’s (2000) analysis of the degree of pass through depending on the inﬂationary
environment makes a case for the importance of ﬁrm’s expectation about the future evolution of desired
prices when responding to exchange rate changes.
6Goldberg and Tille (2008) and Gopinath et al. (2010a) demonstrate that the denomination of imports
is of major consequences for the rate of pass through. Against this backdrop, it might be worthwhile to
investigate whether Chinese imports tend to be more often dollar-denominated than imports from other
origins.
7To the best of the author’s knowledge, the study at hand is the ﬁrst to investigate the extent to which
exchange rate induced-import prices movements feed into general producer price inﬂation.
8Bacchetta and Van Wincoop (2003), Burstein et al. (2003), and Goldberg and Campa (2010) make the
case that distribution cost intensity plays a major role for the rate of pass through into consumer prices.
Because the BLS considers retailing and wholesaling as services that are provided separately from the good
itself (see Bureau of Labor Statistics (2010)), producer prices contain a much smaller share of distribution
costs than do consumer prices.
4into producer prices.
Next, reproducing the 2 SLS estimations for the various subsamples, I decompose the
source of the heterogeneous pass through into producer prices, ﬁnding that import prices
pass through into producer prices at rates that are rather similar across all sectors, yet that
import prices react very heterogeneously to the exchange rate.
The fact that the response of import prices to the exchange rate is heterogeneous across
sectors while the consequent response of producer prices to these import price changes is
homogenous makes it possible to further test the 2SLS speciﬁcations. The latter are im-
plicitly assuming that changes in the yuan exchange rate aﬀect producer prices exclusively
via their impact on import prices. To test this assumption, the analysis of section 7 adds
interactions of the exchange rate with a sector characteristics to the estimation as addi-
tional instruments. As is documented below, the latter interaction-instruments satisfy the
exclusion restriction even if the aggregate exchange rate is correlated with US prices for
reasons other than the import price channel. Since the interaction instruments are valid
a l s oi ft h el a t t e rc o n d i t i o ni sv i o l a t e d ,b u tt h ee x c h a n g er a t ei sav a l i di n s t r u m e n to n l yi f
it holds, an overidentiﬁcation test can examine whether this condition is true in the data.
Following this approach, the analysis ﬁnds absolutely no evidence that the yuan exchange
rate changes aﬀect producer prices via any channel other than via import prices.
The forth step of paper investigates the response of the import volume from China to
the yuan exchange rate. I ﬁnd that the volume of imports is quite elastic to exchange rate
changes, with a long run (24-36 months after an appreciation) elasticity of import volume
to exchange rate changes equal to about −5. However, the response takes place very slowly,
with import volume being nearly unaﬀected even 16 months after the exchange rate shock.
The ﬁfth and last step of the analysis uses the before-presented ﬁndings to answer the
following policy question: how sizeable is the relative price shock in terms of the overall
US PPI if the yuan were to appreciate strongly? In particular, I investigate the size of the
overall shock as a percentage of the PPI if the yuan appreciated by 25% within 10 months
or 25 months. These scenarios, take into account the timing dimension of pass through,
the heterogeneous pass-through rates across sectors, and the autoregressive structure of
producer and import prices. Once the price response at the sectoral level is estimated, each
impact is then multiplied by the sector’s weight in the overall PPI, and ﬁnally, I sum over
all weighted impulses at the sector level to come up with the magnitude of the total shock
as a percentage of the overall US PPI.
These simulations reveal that a rapid yuan appreciation would lead to relative price
shocks that are economically too large to ignore. For the scenario where the yuan appre-
ciates for 10 months at a rate of 25% per month, the total relative price shock expressed
as a percentage of the US PPI inﬂation rate is predicted well over 5 percentage points.
Moreover, the relative price shock caused by the appreciation is also likely to aﬀect U.S.
equilibrium inﬂation since it has a strong inﬂuence on the sectoral distribution of price
changes: the appreciation would cause a strongly right-skewed distribution of shocks to US
producer prices. In the presence of menu costs, the skewness of relative shocks has an eﬀect
on equilibrium inﬂation owing to the asymmetric price responses of ﬁrms to small and large
shocks (see Ball and Mankiw (1995)). Thus, the simulations suggest that the relative price
5shocks induced by a yuan appreciation may well lead to increasing U.S. inﬂation.
It is found that at a slower rate of appreciation may be instrumental in containing the
eﬀe c t so nU Si n ﬂation. For the second scenario where the yuan appreciates at 1% per
month for 25 months, the total relative shock expressed in terms of the PPI inﬂation rate
does not exceed 2 percentage points, but is obviously more long-lived and the total relative
shock on the US producer price index exceeds 1 percentage point for a period of nearly two
years. However, such an apprecation would not aﬀect the distribution of price shocks by
m u c h ,s ot h a tt h eo v e r a l le ﬀect on US inﬂation may be well contained.
Policies that ﬁx the US-Chinese trade balance will inevitably also create large relative
price shocks in the US and may well inﬂate the economy at large. US and Chinese policy
makers need to take into account these considerations when deciding on a course of action.
2 The Yuan and Aggregate US Prices During 2005 to
2008
Potentially as a reaction to the already then loud criticisms (see Bosworth (2004) and
Overholt (2003)) of its policy to keep the yuan ﬁxed at a rate of 8.277 per dollar, Chinese
authorities announced in 2005 that they would switch to a new exchange regime in which
the yuan is ﬁxed to a basket of currencies.
Since neither the precise basket of currencies nor the underlying weights ever were
published, there has been a considerable debate on what currency policy China actually
followed during this episode (see Frankel and Wei (2007 and 2008) and Frankel (2009)).
While it is thus not precisely known why the Chinese government decided to revalue the
yuan from time to time, the unambiguous result is that during 2005 and 2008, the yuan
appreciated a combined 17% against the dollar (19% when looking at changes in the natural
logarithm).
Figure 1 documents the evolution of the yuan-USD exchange rate (right axis in yuan/USD),
the US import prices index of all goods originating from China (left axis), and the US Pro-
ducer Price Index (PPI, also left axis). The graph starts in December 2003 since the Bureau
of Labor Statistics (BLS) reports a separate import price index for goods originating from
C h i n as t a r t i n gw i t ht h a td a t e .
A ﬁr s ts a l i e n tf e a t u r eo ft h ed a t ai st h a tt h ep r i c e so fC h i n e s eg o o d sh a v en o tk e p t
up with general inﬂation in the US. While the US PPI index is now well over 20% higher
than in December 2003, the prices of Chinese imports have ﬂuctuated somewhat, but are
roughly at their 2003 level.
The second salient feature of the data is that Chinese import prices only trended upward
during early 2008, at the same time when the pace of the yuan appreciation was the highest.
Also at other times, it seems that the increase in the Chinese import price index tended to
be the most positively sloped when the rate of yuan appreciation was the highest.
To consider this relation more closely, Figure 2 relates monthly changes of the exchange
rate (a positive value implies a yuan appreciation) to monthly changes in the Chinese
import price index. Indeed, there is a strong positive association between the value of the
6yuan and the prices of Chinese goods in the US.
At what average rate of yuan appreciation during end of 2003 to end of 2009 would
Chinese import prices have risen at the same rate as the US general producer price index
(0.283% monthly average During 12 2003 and 12 2009)? A simple regression implies that
this would have been the case at an average appreciation rate of 0.69% per month, as
compared to the observed rate of 0.268%. Overall, Figure 2 thus suggests that the Chinese
yuan would have had to appreciate a combined 30% more during 2003 and the end of
2 0 0 9s ot h a tC h i n e s eg o o d sw e r ee q u a l l ye x p e n s i v ew i t hU Sg o o d sa st h e yw e r ei n2 0 0 3( o f
course, the yuan could have been either under or overvalued already then).
Figures 1 and 2 study the relationship between the yuan/dollar exchange rate and
Chinese import prices. But how does this exchange rate aﬀect the general US import price
level and the prices of US producers? I next answer this questions in a disaggregate analysis
at sectoral level.
The reasons for going from an aggregate to a disaggregate analysis threefold. First,
since diﬀerent sectors diﬀer in their characteristics, such analysis can give insights into
the microeconomic determinants of pass through rates. Second, (as shown in Section 6
below) pass through is very heterogeneous across diﬀerent sectors and failure to account
for this heterogeneity may lead to an aggregation bias (see Imbs et al. (2005)). Third, as
is demonstrated in Section 7, the heterogeneous pass-through rate across sectors can also
be employed to further test the proposed methodology.
3D a t a D e s c r i p t i o n
The analysis of this paper estimates the response of US import and producer prices in a
monthly panel dataset spanning the years from December 2003 to December 2009. Trade
data by sector and quarter is obtained from the United States International Trade Com-
mission (USITC). The classiﬁcation of the import data is 6-digit North American Industry
Classiﬁcation System (NAICS) and the selected trade type is the General Customs Value.
Information on import prices is available from the BLS at various levels of aggregation:
there are 55 import price indices at the 5-digit level, 64 at the 4-Digit level, and 21 at
the 3-digit level. In order to guarantee that all prices used in the analysis below are
independent observations, I use the 55 price indices at the 5-digit level and add to this
the 4- or 3-digit prices for which either no 5-digit price is available, or for which I can
compute more 5-digit prices from the diﬀerence in the import prices index at the 5-digit
and 4-digit level taking into account the weight of the 5 digit sectors within the 4-digit
sectors. When assigning a 4-digit price to a 5-digit subsector, this is only done once per 4-
digit sector (randomly selected), so that the prices included in the sample are independent.
Information on producer prices is available at the 6- and 5-digit level for all the sectors for
which import prices are available.
Last, also sector information such as import or labor intensity, or the sector’s general
openness to trade is included in the data. Industry is obtained from the Annual Survey of
Manufacturers. This restricts the analysis to manufactured goods (NAICS codes 311111 to
339999) since only these sectors are covered in the Annual Survey of Manufacturers.
7The overlap of trade information from the USITC, information from the Annual Survey
of Manufacturers, and price information from the BLS yields 110 sectors (at the 5 digit
level) when working with import prices, and 320 sectors when working with producer prices.
4 Exchange Rate Pass Through in Import Prices
This section investigates the response of import prices indices to the yuan appreciation. It is
i m p o r t a n tt on o t et h a tt h i se x e r c i s ei sc o n c e p t u a l l yd i ﬀerent from the analysis undertaken in
the recent literature establishing pass through at the goods level (see, for example, Gopinath
and Rigobon (2008). Pass through into the import price index has two components. The
ﬁrst eﬀect is the accounting component: if Chinese goods in a certain manufactured goods
sector, for example, account for 30% of the US import price index and pass through at the
good level is 80%, by construction pass through into the sector’s US import price index is
equal to 0.8*0.3=24%.
There is, however, a second component working via the toughness of competition in
each sector. China is the world’s largest exporter and if the yuan appreciates, this aﬀects
the equilibrium prices that other countries exporting to the United States charge, leading
to an overall pass-through rate of the yuan into the US import price index that can be
substantially larger than the accounting component alone.9
Table 1 documents that changes of the yuan exchange rate have strong and immediate
eﬀects on the US import PPI, whereas changes in other exchange rates are associated with
an overall much milder and also more lagged eﬀect on US import prices.
The structure of Table 1 is the following. All columns present the results of ﬁxed eﬀects
panel estimations including the 1-month change in the US import PPI index at the 5-digit
level of disaggregation as the dependent variable. In Columns (1) to (4), the independent
variables include changes in the yuan exchange rate and lags thereof. In Columns (5) to
(8), the independent variables include changes in the trade-weighted exchange rate against
all currencies other than the yuan and lags thereof. All estimations include a trend and
ﬁxed eﬀects.
The diﬀerence in the pass-through rate into the US import price index for the yuan and
the ROW exchange rate is the starkest in the short run. The speciﬁcations of Columns
(1) and (5) estimate the pass-through rate into import prices at the 1-month horizon for
the yuan (Column (1)) and for other currencies (Column (5)). The 1-month pass-through
coeﬃcient is estimated at 4622% for the case of China, while it is only estimated at 565%
for the ROW exchange rate.
In Columns (2) and (6), I extend the forecasting horizon and include the 1 and 2
month(s) lags of exchange rate changes. For the case of the ROW exchange rate, (see
Column (6)), the proﬁle of how exchange rate changes pass through into import prices
mirrors that found in earlier research at the good level and is also consistent with the
ﬁndings of the literature establishing the pass through into aggregate price indices (see,
9The latter indirect eﬀect on the competitive environment might be especially pronounced for China
since it is large, and also, since it is specialized in homogenous goods where small changes in the competitive
environment can lead to large diﬀerences in equilibrium prices.
8for example, Goldberg and Campa (2010)). The pass-through rate is close to 0 in the ﬁrst
month, increases to 8% after one month, and to a cumulative of 243% (0007+0080+0156)
after three months.
I nc o n t r a s t ,t h er a t eo fp a s st h r o u g ho fy u a nm o v e m e n t si n t oi m p o r tp r i c e s( C o l u m n
(2)) has a very diﬀerent proﬁle: the rate of pass through is estimated at 028% after the
ﬁrst month, at 82% (!!) after two months and at 629% after three months. This diﬀerence
in the shape of the pass-through (PT) schedule is even more pronounced when evaluating
the 1-year horizon in Columns (3) and (7). For reasons of brevity, instead of adding nine
additional one-month lags, three cumulative 3-months lags are added in Column (3) (in
essence restricting the PT coeﬃcients to be constant throughout each 3-months interval).
Also when autoregressive terms are added to this speciﬁcation in Columns (4) and (8), the
timing of pass through diﬀers starkly when the yuan appreciates as opposed to when the
ROW exchange rate moves.
Figure 3 documents the cumulative pass-through rate estimated at various horizons for
changes of the yuan (black solid line, surrounded by two dashed lines representing the 95%
Conﬁdence Interval (CI)) and for exchange rate changes of the ROW exchange rate (grey
solid line, again surrounded by two dashed lines representing the 95% CI). The pass-through
coeﬃcients displayed in this ﬁgure are computed following Gopinath et al. (2010b). Each
p o i n ti nF i g u r e3p r e s e n t st h er a t eo fp a s st h r o u g hr e s u l t i n gf r o maﬁxed eﬀects panel
regression of “Cumulative Import Price Change over last N Months” as dependent variable
on “Cumulative Exchange Rate Change over last N Months” as independent variable, with
N varying from one to 24.
T a b l e1a n dF i g u r e3d o c u m e n tt h a tt h er e s p o n s eo fi m p o r tp r i c e st oe x c h a n g er a t e
movements is much higher for the yuan than for the rest of the world. Is this a result of
the diﬀerent nature of the exchange rate shocks that drive the yuan as opposed to other
exchange rates, or is it simply driven by the diﬀerent composition of imports from these
two regions? Section 6 below deals with the issue of sectoral heterogeneity in detail, but a
ﬁrst gauge at this question is presented in Table 2.
Table 2 documents that the pass-through rate is higher for the yuan than for the ROW
exchange rate in each of the 15 3-digit NAICS industries with enough observations making
it possible to estimate a separate pass-through regression. The rate of pass through at
the 3-months horizon varies substantially across the sectors, but it is true that the pass-
through rate is higher for the yuan than for the ROW exchange rate in all 15 sectors. This
indicates that it is not the sectoral composition, but rather the source of the exchange
rate movements that is behind the high pass-through rate of the yuan. Table 2, however,
also emphasizes that the heterogeneity in the rate at which exchange rates pass through
into prices is of high economic signiﬁcance and needs to be addressed when simulating the
inﬂationary impact of a yuan revaluation.
5 Pass Through Into Producer Prices
95.1 The Eﬀect of Exchange Rates On US Producer Prices: Reduced-
Form Estimations
This section estimates the pass-through rate of exchange rate ﬂuctuations into the PPI.
The BLS deﬁnes producer prices as those received by domestic producers for their output.
Thus, when evaluating exchange rate pass through into producer prices, the analysis of this
paper primarily investigates how domestic US ﬁrms respond when the yuan moves.10
Figure 4 gives a ﬁr s to v e r v i e wo fw h e t h e ra n dt ow h a te x t e n te x c h a n g er a t ec h a n g e s
aﬀect US producer prices. I repeat the exercise presented in Figure 3, but this time with
the cumulative change in the sector’s US producer price index as dependent variable. The
cumulative pass-through rate is estimated at various horizons and for changes of the yuan
(black solid line, surrounded by two dashed lines representing the 95% CI), as well as
for exchange rate changes of the ROW exchange rate (grey solid line, surrounded by two
dashed lines representing the 95% CI). The pass-through coeﬃcients displayed in this ﬁgure
are computed in the following way. Consider a pass-through regression with a horizon of
[1224]. Figure 4 presents the rates of pass through resulting from a ﬁxed eﬀects
panel regression of “Cumulative Producer Price Change over last N Months” as depen-
dent variable on “Cumulative Exchange Rate Change over last N Months” as independent
variable.
Figure 4 documents that yuan changes substantially aﬀect the US domestic prices of
traded goods, while there is much weaker pass through of ROW exchange rate changes.
Depending on the time horizon, the pass-through rate into producer prices is estimated
between 0.38 and 0.62 for the yuan, where the pass-through rate ﬁrst increases and then
decreases with the horizon. In contrast, pass-through of ROW exchange rate movements
is small and often insigniﬁcant (or even negative and signiﬁcantly so).
A word of caution is in order: it is premature at this stage of the analysis to conclude
that a yuan appreciation has a substantial eﬀect on overall US PPI. The sample includes
only manufacturing goods with a weight of slightly less than 30% in the PPI index. Ad-
ditionally, these pass-through coeﬃcients only reﬂect the unweighted average pass-through
rate. Chinese exports might be concentrated in sectors with low pass-through rates, so that
the average weighted pass-through rate could be very diﬀerent from the results presented in
Figure 4. The analysis deals with this issue below. Before that, however, it is noteworthy to
point out the precise mechanism through which the exchange rate aﬀects producer prices.
5.2 From Import Prices to Producer Prices
The above analysis presents evidence on the extent to which exchange rate movement
pass through into import prices and on how exchange rate movements pass through into
producer prices. This section examines the underlying mechanism, i.e. it investigates how
10Recent research by Nakamura and Steinson (2010) documents that pass through coeﬃcients estimated
using micro data may be biased since many price changes occur when ﬁrms discontinue old product lines
and replace them with slightly modiﬁed ones. The producer price indices are somewhat less aﬀected by this
problem (although not altogether free of it), since the BLS takes into account quality and price changes
when it observes that a product is discontinued and replaced by a slightly modiﬁed one.
10import prices changes that are themselves induced by exchange rate changes in turn aﬀect
producer prices. To the best of the author’s knowledge, this study is the ﬁrst to quantify
this eﬀect.
Tables 3 and 4, as well as Figure 5, examine the rate of how changes in import prices
pass through into producer prices. Consider ﬁrst Table 3. In Columns (1) and (2), the
dependent variable is the monthly change in the producer price at the 5 digit NAICS level
and the ﬁxed eﬀects panel estimations include a trend.
An important question one could ask is why not use the information of import prices
instead of the exchange rate to estimate the rate at which import prices aﬀect producer
prices? Columns (1) and (2) serve to document the diﬀerence between these two approaches.
In the OLS panel speciﬁcation in Column (1), the only independent variable is the 1-month
contemporaneous change in the sector’s import price. The Two-Stage Least Square (2SLS)
estimation presented in Column (2) instruments for this change in the import price with the
1-month change in the yuan exchange rate. Since the ﬁrst stage is identical to the estimation
of Column (1) in Table 1, it is omitted from Table 3. To test for weak identiﬁcation, the
bottom of Table 1 reports the p-value associated with Anderson’s canonical correlation LR
statistic and the Cragg-Donald F statistic. The 2SLS estimation reveals that the eﬀect
of import competition is larger than an OLS estimation would suggest: the coeﬃcient is
estimated at 091, more than three times the point estimate in Column (1).11
Columns (3) and (4) again compare the OLS to the 2SLS estimates, this time at the
3-months horizon. For this horizon, the 2SLS estimate and the OLS estimate diﬀer less:
while the OLS estimation predicts that a 1% change in the average import price index
is associated with a 0512% change in the average producer price, the 2SLS estimation
predicts that the same change is associated with 0692% change in producer prices.
In order to gauge whether the results of Columns 1 to 4 are representative also for other
horizons, Figure 5 presents the pass-through coeﬃcient for the OLS and 2SLS speciﬁcations
estimated at horizons up to 24 months. As in earlier graphs, also the upper and lower
borders of the 95% conﬁdence interval for each pass-through coeﬃcient are reported. At
most horizons (expect the 1-month and at horizons over 20 months), the coeﬃcient is
stable throughout time and estimated at roughly 07 for the 2SLS estimations in contrast
to roughly 06 for the OLS Estimations
Since the analysis in Figure 5 suggests that the pass-through coeﬃcient is comparable
for diﬀerent horizons between 3 and 20 months of length, I continue with some robustness
analysis for the 3-months horizon in Table 3.
Columns (5) to (7) add the lagged 3-months change in the import price (i.e. the change
in the price from months -6 to -3) to the estimation. This is done for the OLS speciﬁcation
in Column (5) and for the 2SLS speciﬁcation in Column (6). Column (7) does not simply
add the lagged 3-months change in the sector’s import price to the speciﬁcation, but rather
instruments for it. In order to be able to instrument for two endogenous variables, also
11I have also analyzed whether the proposed two-stage estimation can pick up the indirect impact of
import prices for ROW exchange rate changes, which is not the case. If one instruments for import prices
with movements of the ROW exchange rate, the ﬁrst-stage estimation is often weakly identiﬁed and the
second-stage coeﬃcients vary greatly with the chosen pass-through horizon, sometimes yielding negative
rates.
11the lagged 3-months change of the yuan exchange rate is added as an instrument to the
ﬁrst-stage estimation.
The speciﬁcations of Columns (5) to (7) imply that also lagged changes in import prices
have an eﬀect on consumer prices. However, while the coeﬃcient is estimated at around
01 when this variable is directly added to the speciﬁcation, it is estimated at 037 when
also this variable is instrumented for.
Columns (5) to (10) suggest that OLS estimations fail to pick up the correct timing
of the pass through of import prices into producer prices. Consider, for example, the
estimations including the 3-months change in the import price and the lagged 3-months
change in Columns (5) and (7). The OLS estimation in Column (5) predicts that the timing
is rather instantaneous with the coeﬃcient of the contemporaneous import price change
estimated at 05 and the one for the lagged change at 012. The speciﬁcation where both
these lags are instrumented for, in contrast, estimates the contemporaneous import price
change coeﬃcient to be only 042, while the coeﬃcient for the lagged change is estimated
at 037.
To further investigate the extent to which lagged changes in import prices matter for
current producer price dynamics, the next speciﬁcation adds two more lags of the 3-months
exchange rate change, i.e. the exchange rate changes 12-9 and 9-6 months ago. The OLS
panel estimation is presented in Column (8), the basic 2SLS speciﬁcation with only the
3-months exchange rate movement instrumented for in Column (9), and the full 2SLS
speciﬁcation with all four exchange rate movements instrumented for in Column (10).
Again, all three speciﬁcations suggest that also lagged changes are of importance for current
changes in producer prices, and again, this is more pronounced in the speciﬁcation with
also the lags instrumented for.
A word of caution is in order regarding the estimation in Column (10), which includes
four endogenous variables and four instruments. Although the Anderson canonical correla-
tion statistics suggests that the speciﬁcation is well identiﬁed, the Cragg-Donald F statistic
is estimated at only 234 (Stock and Yogo do not report critical values for more than 3
lags).
To make sure that the 2SLS estimations at longer horizons are well-identiﬁed, Table 4
again examines the timing dimension of pass through. In Columns (1) to (6), the dependent
variable is the cumulated 3-months change of the US producer price at the 5-digit NAICS
level.
In the OLS panel estimations in Column (1) and in the 2SLS estimation in Column
(2), the independent variable includes the 3-months change in the corresponding import
price at the 5-digit NAICS level. In addition, the estimation includes 3 auto regressive
t e r m s :t h e3 r d ,6 t h ,a n d9 t hl a go ft h e3 - m o n t h sc h a n g ei nt h ep r o d u c e rp r i c e .A g a i n ,t h e
results indicate that the OLS estimation underestimates the impact of import prices on US
producer prices. Both OLS and 2SLS estimations suggest that there is quite a pronounced
autoregressive pattern of prices.
To further investigate the timing of the pass through of import into producer prices,
I next add the 3-months lag of the import price change in Columns (3) and (4). This
speciﬁcation reveals that the overall 6-months pass-through rate (sum of the coeﬃcients
12for the 3-months change and the lagged 3-months change) is estimated at 0.93 in the 2SLS
estimation, nearly twice the estimate (0.48) in the OLS estimations. Columns (5) and (6)
add further autoregressive terms to this speciﬁcation, conﬁrming the previous ﬁnding that
producer prices strongly mean-revert. The overall 6-months pass through rate (sum of the
coeﬃcients for the 3-months change and the lagged 3-months change) is estimated at 0.82
in the 2SLS estimation, which is substantially larger than the OLS estimate of 0.46.
In order to be able to instrument for import prices at longer horizons, the next spec-
iﬁcations include 6-months changes instead of 3-months changes, enabling me to study
pass through up to a year while including (and instrumenting for) only two endogenous
variables. In Columns (7) and (8), the dependent variable is the 6-months change in the
producer price. The independent variables include lags of the producer price change up
to the 24-months horizon and changes in import prices up to the 12-months horizon. For
this speciﬁcation, the overall 12-months pass-through rate is estimated comparable for the
2SLS and OLS estimations (sum of the coeﬃcients for the 6-months change and the lagged
6-months change equals 096 vs. 087). However, the diﬀerence in the timing of the impact
in the two speciﬁcations is even more pronounced than in the other speciﬁcations: while the
contemporaneous and the lagged coeﬃcient are estimated at 051 and 027 respectively in
the OLS estimation, the timing of pass through is roughly reversed in the 2SLS estimation.
In the latter speciﬁcation the contemporaneous and the lagged coeﬃcient are estimated at
028 and 058 respectively.
Throughout Table 4, two main patterns stand out. First, OLS estimations understate
the impact of import prices on producers prices by about a third. Second, OLS estimations
also do not get the timing right: while the 2SLS estimations predict that it takes some time
until import prices feed into producer prices, the OLS estimations predict that the impact
is mostly instantaneous.
6 Heterogeneous Pass Through Rates Across Sectors
So far, the analysis unveils that changes in the yuan-dollar exchange rate and the associated
import price movements have a large eﬀect on US producer prices. Next, I want to dig
somewhat deeper into the determinants of the rate of pass though into import and producer
prices at the sectoral level.
In this section, I thus relate the pass-through rate to sector characteristics such as labor
intensity, openness to trade, elasticity of demand, importance of traded intermediate goods
in production, and openness to trade. Doing so helps to understand the microeconomics
behind how exchange rates ultimately aﬀect inﬂationary pressure, and moreover, these
exercises are also helpful for reﬁning the simulations of the inﬂationary eﬀect of a potential
appreciation of the yuan undertaken in Section 9 below.
A heterogeneous response of producer prices to exchange rate changes may derive from
either a diﬀering response of import prices to the exchange rate or from the diﬀering
response of producer prices to import prices. The analysis thus proceeds with two diﬀerent
sets of empirical test. In the ﬁrst set of tests, reduced-form estimations that directly relate
yuan changes to changes of producer prices are presented for various subsamples. In the
13second set of tests, the 2SLS estimation results for the various subsamples are presented.
Table 5 presents reduced-form estimations relating changes in the yuan/dollar exchange
rate to changes in producer prices. Although this has the cost of losing some interpretability
(owing to the lack of a ﬁr s ts t a g e )i tc o m e sa tt h eb e n e ﬁt of having a much larger sample,
since producer prices are available for 320 sectors, while there are only 110 import prices.
The structure of Table 5 is the following. I present four diﬀerent types of pass-through
regressions in Panels A, B, C, and D. In Panels A and B, the dependent variable is the
3-months change in the producer price. In Panel A, the only independent (in addition to
ﬁxed eﬀects and a trend) variable is the contemporaneous 3-months exchange rate change.
In Panel B, a lag of the latter variable is added to the estimation. In Panels C and D,
the dependent variable is the 6-months change in the producer price. In Panel C, the
only independent (in addition to ﬁxed eﬀects and a trend) variable is the contemporaneous
6-months exchange rate change. In Panel D, a lag of the latter variable is added to the
estimation. For these four types of pass-through regression, the sample is next always split
by a sector-speciﬁc characteristic.
It is important that these sector characteristics fulﬁll two requirements. First, each
c h a r a c t e r i s t i cn e e d st ob es t a b l et h r o u g h o u tt i m e ,s ot h a tt h es a m p l ei n c l u d e di ne a c ho f
the columns of Table 5 is stable throughout time. This is important, since for example
changes in labor intensity could be driven by exchange rate movements themselves so that
n o tk e e p i n gt h es a m p l es p l i ts t a b l ew o u l di n d u c et h es a m p l ec o m p o s i t i o nt ob ec o r r e l a t e d
with the dependent variable.
Second, these characteristics should not be aﬀected by demand conditions in China or
the US during the period studied in this paper.
What is needed to split the sample is an external measure of an industry’s intrinsic
characteristics, i.e., a variable reﬂecting the fact that in some industries there are techno-
logical reasons to use more labor or more traded inputs than in other industries. I thus
use only US industry information before December 2003 to construct these measures, im-
plicitly assuming that if is true that in the United States in the years leading up to 2004,
the production of one good requires relatively more inputs or labor than the production of
another good, the same is true for Chinese imports at the current juncture.
In Columns (1) and (2), the sample is split by average labor intensity, which is taken
from Auer and Fischer (2010) and deﬁned as the ratio of expenditures on labor divided by
expenditures on capital in the US. Auer and Fischer use information from the BLS’ Annual
Survey of Manufacturing to calculate the latter expenditures, and they also average the
labor intensity throughout time so that the resulting variable does not vary within a NAICS
5- or 6-digit sector.
  =
P
97−03   
P
97−03   
All four diﬀerent estimations of Panels A to D reveal that the rate of pass-through
into producer prices is much higher in sectors with relatively more capital expenditures as
compared to labor expenditures. For example, while the 3-months rate of pass through
(see Panel A) is 0.24 in the sample of labor intensive sectors, it is estimated at 0.77 in the
14rest of the sample. These economic magnitudes are roughly conﬁrmed by the estimations
including lags at the 6-months horizon. In addition, it seems that pass through is rather
lagged in capital intensive sectors, while it happens rather contemporaneously in the rest
of the sample.
In Columns (3) and (4), the sample is split by the elasticity of demand, taken from
Broda and Weinstein (2006). As is to be expected, the pricing response is larger in sectors
with elastic demand. Panels B and D do not unveil diﬀerences in the time proﬁle at which
exchange rate changes pass through into prices.
In Columns (5) and (6), the sample is split by input intensity, deﬁned following Schott
(2004). Trade ﬂows at the 10-digit Harmonized System (HS) that contain the words “In-
put”, “Part”, “Intermediates” and variants thereof in the good description are classiﬁed
to contain intermediate goods. The resulting dummy is then aggregated to the 6-digit
NAICS level taking into account the weight of each 10-digit HS goods in the respective
6-digit NAICS sector. The resulting variable thus measures the (volume-weighted) fraction
of 10-digit HS goods within a 6-digit NAICS sector that includes intermediate goods (and
can take any value between 0 and 1).
The estimation in Column (5) includes sectors that do not contain any intermediate
goods (i.e. it includes only ﬁnal consumption goods) and the estimation in Column (6)
includes only sectors with at least some intermediate goods. The rate of pass through is
much higher in the sample of Column (5) containing only ﬁnal goods. Moreover, Panels B
and D reveal that pass through is also more contemporaneous in sectors with ﬁnal goods.
Sectors also diﬀer substantially along many technological characteristics that determine
whether the sector is more or less open to trade in equilibrium, which in turn might aﬀect
the equilibrium pass-through rate. In order to summarize all these characteristics, I next
build a measure of trade openness to the rest of the world, deﬁned by how much of the
non-Chinese consumption in a sector (total US consumption minus US imports from China)
originates from the rest of the world (total imports minus imports from China). The sample
in Columns (7) and (8) is thus split by:
   =
P
97−03   −   P
97−03   −  
Columns (7) and (8) document that in sectors more open to the ROW, pass through into
producer prices is somewhat higher than in other sectors. There is no dramatic diﬀerence
in the timing of pass through between open and less open sectors.
Overall, Table 5 presents evidence that rate of pass through diﬀers starkly between
sectors with diﬀerent characteristics. In order to get an understanding of why this is
the case, Table 6 presents the same sample splits as does Table 5, but this time for the
2SLS estimations where import price changes are instrumented for with exchange rate
movements. In Panel B, also the second-stage is estimated for each sample split separately.
T h ee x e r c i s eo fT a b l e6c a ns h o wi ft h er e d u c e df r o md i ﬀerences in pass-through rates
f o u n di nT a b l e5s t e mf r o me i t h e rad i ﬀerence in how exchange rates aﬀect import prices,
or from how import prices aﬀect producer prices.
The structure of Table 6 is the following. The bottom Panel A presents the ﬁrst-stage
relation between exchange rate movements and import prices. The middle Panel B presents
15the second-stage estimation relating instrumented import prices to producer prices. Last
(presented mostly for the sake of completeness), the top panel C presents the OLS relation
between import prices and producer prices. As in the preceding Table, the sample is split
by labor intensity (Columns (1) and (2)), demand elasticity ((3) and (4)), intermediate
good intensity ((5) and (6)), and trade openness to the rest of the world ((8) and (9)).
The main takeaway from Table 6 is that while there is rather little heterogeneity in how
import prices aﬀect producers prices, there is substantial heterogeneity in how exchange
rate movements pass through into import prices. Consider ﬁrst the second-stage estimation
in Panel B. The rate of how import prices pass through into import prices is economically
very comparable for the case of labor intensity and demand elasticity.12 There is some
heterogeneity in the rate at which import prices pass through into producers prices when
splitting up the sample by openness to the rest of the world.
However, for all the four characteristics along which the sample is split up, there is a
large degree of heterogeneity in the ﬁrst-stage coeﬃcients. For example, a 10% appreciation
of the yuan is associated with a 9678% import price increase in those sectors that contain
no intermediate goods (see Column (5)), but only a 3557% increase in sectors that do
contain intermediate goods (see Column (6)), i.e. the pass-through rate into import prices
is a factor three smaller. In contrast, the diﬀerences in the pass-through rate of import into
producer prices (07551 in (5) compared to 05952 in (6)) are much smaller.
7 The Heterogeneity of Pass Through and Identiﬁca-
tion
The previous analysis ﬁnds that there is an economically quite signiﬁcant diﬀerence in the
extent to which import prices are aﬀected by exchange rates, whereas the rate at which
import prices pass into producer prices is rather homogenous across the sectors. This
section utilizes this pattern in the data to examine the exogeneity of the yuan appreciation
more closely.
The fact that the response of import prices to the exchange rate is heterogeneous across
sectors makes it possible to further test the 2SLS speciﬁcations. The latter are implicitly
assuming that changes in the yuan exchange rate aﬀect producer prices exclusively via
their impact on import prices. To test this assumption, this section adds interactions of
the exchange rate with a sector characteristics to the estimation as additional instruments.
Why is adding interaction instruments a meaningful exercise? To ﬁx ideas, index sectors
by  and denote changes in a sector’s import and producer price by ∆ and ∆ 
respectively and a change in the exchange rate by ∆. The determinants of prices are
∆  =  + ∆ + +  (1)
∆ =  + ∆ + +  (2)
12This claim is conﬁrmed in a statistical sense by estimations that add the interaction between a sector
characteristic and the exchange rate change: the interactions are not signiﬁcant.
16For expositional clarity, (2) and (1) include both the aggregate shocks  and  and
the sector-speciﬁcs h o c k s and  that are by deﬁnition of mean 0.T h ec o e ﬃcient
measuring the impact of the exchange rate on import prices is sector-speciﬁc( ). If  = ,
one can only examine the system formed by (2) and (1) if it is true that the exchange rate
change is uncorrelated to the average shock of producer prices (∆ ⊥ ), which seems
reasonable since the yuan exchange rate is a managed currency.
However, if  is sector-speciﬁc, one can even test whether ∆ ⊥  holds true in
the data. To see this, consider two sectors  6=  and look at the diﬀerence in import and
producer price changes.
∆  − ∆  =  (∆ − ∆)+(  − ) (3)




∆ +(  − ) (4)
Given that diﬀerences in how import prices are aﬀected by the exchange rate identiﬁes
diﬀerences in import prices, the 2SLS estimation can also be identiﬁed if ∆ ⊥  is
violated.
Table 7 presents estimations that use one of the interactions of the four sector char-
a c t e r i s t i c sa n dt h ee x c h a n g er a t e sa si n s t r u m e n t s . O n ei n s t r u m e n t( t h ee x c h a n g er a t e )
satisﬁes the exclusion restriction only if ∆ ⊥  holds, while the other instrument
(the interaction) satisﬁes the exclusion restriction also if the latter is not the case. There-
fore, an overidentiﬁcation test implicitly tests whether ∆ ⊥  holds true in the data.
In Table 7, each sector characteristic (labor intensity in, demand elasticity, input intensity,
and ROW trade openness) is standardized so that the main coeﬃcient for exchange rate
changes is unaﬀected by the addition of the interaction term.
The structure of Table 7 is the following. Panel A presents the ﬁrst-stage estimation
relating the exchange rate and its interaction to changes in import prices. The estimations
presented in Columns (1), (3), (5), and (7) of Panel A include the change in the yuan
rate and the interaction of this change with a sector characteristic as instruments. The
speciﬁcations in Columns (2), (4), (6), and (8) of Panel A include time dummies so that
the change of the exchange rate — an aggregate variable — drops out of the estimation.
Panel B presents the second-stage estimation results relating the instrumented change in
import prices to the change in the producer price.
The speciﬁcation of Column (1) instruments for the change in the import price with the
exchange rate change and with the interaction of exchange rate change and labor intensity
(since all estimations include ﬁxed eﬀects, the labor intensity itself is not included). Since
there are two instruments and only one endogenous variable, one can test the overidentiﬁed
system for the mutual consistency of the two instruments. The bottom of Panel A reports
the p-value associated with the Hansen J-statistic. In Column (1), the latter p-value is 046,
i.e. there is absolutely no evidence that the two instruments are mutually inconsistent. The
latter is also conﬁrmed by the fact that the second-stage coeﬃcients are not aﬀected by
the addition of the second instrument: with both instruments included, the rate at which
import prices pass through into producer prices is 07098 ( S e eP a n e lB ,C o l u m n( 1 ) ,T a b l e
7), very similar to rate found when instrumenting with the exchange rate only (coeﬃcient
of 0691, see Column (4) of Table 3).
17There is a second advantage of adding the interaction as an additional instrument.
While the exchange rate varies only over time, the interaction of sector characteristics
and exchange rate changes varies both by sector and time, thus allowing to ﬁlter out all
aggregate month-to-month variation while still identifying the eﬀect of import prices on
producer prices. Column (2) adds time dummies to the speciﬁcation of Column (1). Since
the yuan exchange rate change is an aggregate variable, this variable is dropped from the
estimation.
The estimation of Column (2) documents that also when ﬁltering out all aggregate
month-to-month variation (ﬁltered out by the addition of time dummies) and all sector
averages (ﬁltered out by the ﬁxed eﬀects), there is a strong relation between import price
changes and the interaction of exchange rate changes and labor intensity. Also the second-
stage coeﬃcient for the eﬀect of import prices on producer prices remains highly signiﬁcant
and is comparable in magnitude to the previous ﬁndings (0756, see Panel B of Column
(2)).
The rest of Table 7 repeats the exercises of Columns (1) and (2) for interactions of the
exchange rate with diﬀerent sector characteristics. In Columns (3) and (4), the exchange
rate interacted with the elasticity of demand is added to the speciﬁcation. The second-stage
coeﬃc i e n ta n dt h eo v e r i d e n t i ﬁcation test in Column (3) suggest that also this interaction
instrument conﬁrms the ﬁndings of the analysis when using only the exchange rate as an
instrument. However, the estimation in Column (4) reveals a simpler truth: the interaction
of demand elasticity and exchange rate changes is simply not a powerful instrument once
all the aggregate variation is eliminated from the data by including time dummies. In this
speciﬁcation, the p-value associated with the Anderson Canonical correlation statistic is
equal to 0.09, i.e. this identiﬁcation is weakly identiﬁed.
Columns (5) and (6) instead add the interaction of the exchange rate with the sector’s
input intensity, again ﬁnding results that are nearly identical to when only the yuan ex-
change rate is included as instrument. The same is true when the interaction of the sector’s
openness to the rest of the world with the exchange rate change is added to the estimation
in Columns (7) and (8).
Overall, Table 7 reveals that instrumenting with the interactions of sector characteristics
and exchange rate changes conﬁrms the ﬁndings of the previous analysis using only the
yuan/dollar exchange rate as an instrument. Columns (1) and (2) of Table 8 show that
this is also the case when adding all four interactions as instruments at the same time.
Column (1) thus includes ﬁve instruments (the exchange rate and four interactions), while
Column (2) includes time dummies and four instruments. Correspondingly, while the over-
identiﬁcation test of Column (1) tests whether the ﬁve instruments are internally consistent,
the one presented in Column (2) only tests whether the four interactions yield mutually
consistent estimates for the second-stage coeﬃcient of import prices on producer prices.
Both tests cannot be rejected at the 10% signiﬁcance level.
Columns (3) and (4) of Table 8 repeat the speciﬁcation with all four interactions added
as instrument, but do this at the 6-months horizon rather than the 3-months horizon.
Again, the overidentiﬁcation tests do not rejected the hypothesis that the instruments are
mutually consistent, and eliminating the exchange rate by adding time dummies in Column
18(4) does not considerably inﬂuence the second-stage point estimate. Columns (5) and (6),
in turn, ﬁnd the same patters at the 1-month horizon. Last, Columns (7) and (8) again
estimate pass through into producer prices at the 3-months horizon, but add autoregressive
terms to the speciﬁcation, a reﬁnement which matters, but again does yields the result that
these ﬁve instruments are mutually consistent.
The analysis of this section, presented in Tables 7 and 8, has further tested the assump-
tion that the yuan exchange rate changes can be used as an instrument for import prices.
The key insight was taken from Section 6 above that there is heterogeneity in the degree
to which exchange rates pass through into prices. In this section, this heterogeneity was
utilized to further test the exogeneity of the yuan appreciation to US demand conditions.13
8 The Response of Import Volume to Yuan Changes
The above analysis concentrates on the price response to exchange rate movements. I next
brieﬂy investigate the response of import volume. Of course, given the prominence the
"global imbalances" topic has received in the press such an exercise has been attempted in
numerous studies before (see the various studies undertaken and summarized in Claessens et
al. (2010)). However, the dataset in this study contains only sectors for which information
on prices is available, thus making it worthwhile to evaluate whether the quantity response
in this sample is comparable to the ﬁndings of the existing literature.
Figure 6 presents the cumulative response of the volume of imports from China (changes
of the natural logarithm of dollar import volume) at various horizons. The coeﬃcients
d i s p l a y e di nt h i sﬁgure are computed in the following way. For each N-months Horizon,
Figure 6 presents the change of “Cumulative Change of $ Import Volume over last N
Months” as dependent variable on “Cumulative Exchange Rate Change over last N Months”
as independent variable, where N can take values from 1 to 36. Also the associated 95%
CI for each horizon is displayed.
There is no response of import volume up to horizons of 16 months. Thereafter, the
response is increasingly negative and the elasticity gradually increases in magnitude to
around −5 after two and a half years. Thereafter, it roughly stays constant at this level.
9 Appreciation Scenarios
I next use the ﬁndings of the above analysis to estimate the inﬂationary impulse of a yuan
appreciation on the US general producer price inﬂation rate. For these predictions, I com-
bine the previous ﬁndings and account for the fact that pass through is heterogeneous along
13The ﬁndings of this section raise the question of why not to instrument for pass through of the ROW
exchange rates with the interaction of the ROW exchange rate changes and sector characteristics. Although
such estimations are consistent with the ﬁndings presented here, the results using the ROW exchange rate
are often not signiﬁcant, resulting in weak identiﬁcation problems. Therefore no estimation using the ROW
exchange rate is presented in either Table 7 or 8.
19the dimension of input and labor intensity and along the dimension of demand elasticity.14
The simulations account for the fact that exchange rate changes might aﬀect producer
prices only with a lag and also, that producer prices themselves have an autocorrelation
structure. Last, each sectoral pass-through rate is multiplied by its weight in the oﬃcial
US PPI. Since the total weight of the sectors included in this study is less than 30% of the
PPI, the magnitude of the overall eﬀects as a percentage of the PPI is about a third than
what the coeﬃcients in the analysis above suggest.
A brief discussion of the external validity of the coeﬃcients that are derived from the
2005-2008 experience to a potential appreciation at the current juncture is in order. What
is crucial for these coeﬃcients to be externally valid today is whether the current situation
is comparable to 2005-2008 in the following sense: during that period of time, Chinese
policy makers revalued their currency due to political pressure from the US and they did
it by attaching a substantial weight on the euro and on other currencies when setting their
exchange rate. As the euro rose against the dollar, also the yuan appreciated against the
US dollar.
Also today, the dollar has substantially depreciated against the euro compared to 2008
and there is ample political pressure demanding that China revalue its currency. Therefore,
both the macroeconomic and the political circumstances during 2005-2008 are comparable
to the current backdrop. Consequently, the point estimates derived from the 2005-2008
appreciation contain valid information that can be used to establish the eﬀects of an ap-
preciation at the current juncture.
Figure 7 presents the size of the total relative shock in terms of the US PPI inﬂation
rate, i.e. it answers to the following counterfactual. Assume that the yuan appreciates,
that the prices of traded goods respond as described in the above analysis and also that
this relative price shocks
inﬂationary impulse of two diﬀerent yuan-revaluation scenarios. For each scenario,
Figure 7 displays the impulse on the annual inﬂation rate, i.e. the predicted year-over-
year inﬂation rate with the appreciation minus the predicted year-over-year inﬂation rate
without the appreciation. The red solid line corresponds to a scenario where the yuan
appreciates for 10 months at a rate of 25% per month. The total predicted impact on the
US PPI peaks at well over 5 percentage point around the end of the 10 months appreciation
window. For the second scenario where the yuan appreciates at 1% per month for 25
months, the total impact on the PPI does not exceed positive 2 percentage points, but it
is also quite more long-lived: the total shock on the US producer price index exceeds 1
percentage point for a period of nearly two years.
Figure 7 documents that a yuan revaluation would result in a sizeable relative price
shock. On theoretical grounds, however, it is not clear that relative price shocks aﬀect equi-
librium inﬂation, because price decreases by ﬁrms experiencing substantial import compe-
tition could be oﬀset by price hikes in other parts of the economy. Ball and Mankiw (1995)
note in this context that one needs to evaluate the distribution of price shocks. Ball and
14I do not account for the fact that pass through rates diﬀer along the dimension of trade openness to
the rest of the world since one could be worried that this measure reﬂects an equilibrium outcome of the
current macroeconomic situation rather than a technological characteristic.
20Mankiw argue that in the presence of menu costs, ﬁrms adjust their prices to large external
shocks but not to small shocks. Therefore, large shocks have disproportionate eﬀects on
the price level and aggregate inﬂation depends on the distribution of relative-price changes:
inﬂation rises when the distribution is skewed to the right and falls when the distribution
is skewed to the left.
Figure 8 examines the sectoral distribution of price shocks that result from the yuan
appreciation. It reports two univariate kernel density estimates for the 25% appreciation
of the yuan spread over either 10 months (red solid line) or 25 months (orange dashed
line). The size of the monthly price shock in each sector is measured as a percentage and
is displayed on the horizontal axis, while the density (in sector-months observations) is
displayed on the vertical axis. Figure 8 covers the 30 months after the appreciation.
Figure 8 reveals that a rapid appreciation (2.5% per month) would lead to a strongly
right —skewed distribution of relative price shocks. Thus, considerations like those of Ball
and Mankiw (1995) imply that at this pace a yuan-revaluation is likely to also aﬀect U.S.
aggregate PPI inﬂation.
Interestingly, the eﬀect on the distribution of relative price shocks is much more con-
tained when the yuan raises at 1% per month. The reason for this is that the mean-reverting
pattern of sectoral prices starts to be relevant around 9 months after the appreciation (and
more thereafter). Since the sectors that are the most aﬀected by the appreciation are also
t h eo n e sw h e r et h em e a n - r e v e r s i o nh a st h em o s te ﬀect, the slower rate of appreciation leads
to less extreme sectoral price shocks.
10 Conclusion
T h ec o u r s eo fU Si n ﬂation over the next years may be closely intertwined with the resolution
of global imbalances. The rise of cheap imports from China was a major contributing fact
to the low inﬂation environment during the last decade. For the US, Auer and Fischer
(2010) show that the rise of import competition from low wage countries has decreased US
inﬂationary pressure by around half a percentage point during the last decade, and they
also show that most of this was due to the rise of China. If an appreciation of the yuan is
aimed at restoring a balanced US-Chinese current account and is successful in doing so, it
seems straightforward that also the disinﬂationary eﬀect will be reversed.
The analysis of this paper quantiﬁes the relative price shock resulting from a yuan
revaluation using a new estimation technique that investigates ﬁrst the response of import
prices on the yuan/dollar exchange rate, and then in a second step the consequent response
of US producer prices.
The analysis ﬁnds much bigger eﬀects that is commonly assumed. For example, in a
sample of 110 manufacturing sectors, the rate of pass through into import prices is estimated
at around 0.8 and into US producer prices it is estimated at around 0.5. Taking into
account that the rate of pass through is heterogeneous across sectors, that the timing of pass
through into producer prices matters, and that producer prices also have an autocorrelation
structure, simulations reveal that a substantial revaluation of the yuan also would imply a
substantial upward impulse on the prices of traded goods in the US. US policymakers need
21to take into account these considerations when deciding on their course of action regarding
the trade policy versus China.
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26(1) (2) (3) (4) (5) (6) (7) (8)
Yuan, 1 Month Yuan, 3 Months Yuan, 1 Year adding AR Terms Others, 1 Month Others, 3 Months Others, 1 Year adding AR Terms
Horizon Horizon Horizon (1 Year) Horizon Horizon Horizon (1 Year)
1 Month Change 0.4622 0.2873 0.178 0.3122 0.0565 0.0071 0.0087 -0.0127
[0.0651]** [0.0892]** [0.0898]* [0.0751]** [0.0173]** [0.0189] [0.0209] [0.0181]
Lag 1 of 1-Month Change 0.5326 0.507 0.448 0.0802 0.086 0.0634
[0.0819]** [0.0892]** [0.0759]** [0.0207]** [0.0207]** [0.0182]**
Lag 2 of 1-Month Change -0.1911 -0.0534 -0.1608 0.1558 0.1632 0.1569
[0.0882]* [0.0969] [0.0820]* [0.0188]** [0.0212]** [0.0190]**
Lag 3 of Cum. 3-Months Change 0.045 -0.0303 0.0549 0.0116
[0.0411] [0.0398] [0.0090]** [0.0079]
Lag 6 of Cum. 3-Months Change -0.1891 -0.0676 0.0082 0.0017
[0.0341]** [0.0378] [0.0098] [0.0085]
Lag 9 of Cum. 3-Months Change -0.1174 -0.0456 0.053 0.053
[0.0299]** [0.0319] [0.0109]** [0.0106]**
Lag 1 of 1-Month Change 0.2242 0.2231
[0.0170]** [0.0168]**
Lag 2 of 1-Month Change 0.0548 0.0665
[0.0172]** [0.0171]**
Lag 3 of Cum. 3-Months Change 0.0236 0.018
[0.0084]** [0.0084]*
Lag 6 of Cum. 3-Months Change -0.079 -0.0722
[0.0080]** [0.0082]**
Lag 9 of Cum. 3-Months Change 0.0037 0.0045
[0.0086] [0.0084]
F i x e d  E f f e c t s  b y  S e c t o r yyyyyyyy
T r e n d yyyyyyyy
Observations 4844 4840 4837 3627 4844 4840 4837 3627
Number of Groups 110 110 110 110 110 110 110 110
R - s q u a r e d 0 . 0 10 . 0 20 . 0 40 . 1 60 . 0 10 . 0 30 . 0 50 . 1 7
Standard errors in brackets; * significant at 5%; ** significant at 1%
Table 1 - Response of U.S. Import Prices to Yuan and Other Exchange Rate Movements (FE Panel Estimations)
Dependent Variable is the 1 Month Change in the US Import PPI at the Naics 5 Digit Level
Autorregressive Terms: Lagged Changes in the US Import PPI at the Naics 5 Digit Level
(1)-(4): Changes in ln(USD per Yuan) (5)-(8): Ch. In Trade Weighted Exch. Rate (Excl. Yuan)
Independet Variables: Changes in Exchange Rate Against USD (positive change means Dollar Depreciates)
273-Months Cummulative PT 3-Months Cummulative PT
3-Digit Naics Naics Description Rate for Yuan Exchange Rate Rate for RWO Exchange Rate
311 Food Manufacturing 3.344 0.650
312 Beverage & Tobacco 0.222 0.039
314 Textile Product Mills 0.229 -0.015
315 Clothing 0.031 0.009
322 Paper 1.019 -0.109
325 Chemicals 1.842 0.127
326 Plastics & Rubber 1.203 -0.046
327 Mineral Products 0.449 0.138
331 Primary Metals 1.756 1.534
332 Fabricated Metals 0.813 0.003
333 Machinery 0.502 0.205
334 Computers & Electronic 0.281 0.041
335 Electrical Equipment 0.418 -0.080
336 Transportation Equipment 0.221 0.000
339 Misc. Manufacturing 0.216 0.107
Average: 0.836 0.174
Table 2 - Pass Through Rate Estimated Separately Within Each 3 Digit NAICS Industry (Cum 3-months PT Rate)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
OLS 2SLS OLS (3 months) 2SLS (3 months) OLS SLS (only contemp) also lags are instrum OLS SLS (only contemp) also lags are instrum
1 Month Change 0.2962 0.912
(bold indicates 2SLS coefficient) [0.0115]** [0.1503]**
Cum. 3-Months Change 0.5182 0.691 0.4961 0.6351 0.4196 0.4837 0.6095 0.588
(bold indicates 2SLS coefficient) [0.0106]** [0.0580]** [0.0111]** [0.0613]** [0.0767]** [0.0133]** [0.0577]** [0.1238]**
Lag 3 of Cum. 3-Months Change 0.1194 0.1047 0.3665 0.1249 0.0944 -0.1554
(bold indicates 2SLS coefficient) [0.0109]** [0.0128]** [0.0716]** [0.0136]** [0.0194]** [0.2248]
Lag 6 of Cum. 3-Months Change -0.0001 0.0259 0.6779
[0.0134] [0.0178] [0.3081]*
Lag 9 of Cum. 3-Months Change 0.0464 0.068 -0.1556
[0.0138]** [0.0169]** [0.1893]
P-value Assoc. w. Anderson canon. cor. LR statisti 0.000 0.000 0.000 0.000 0.000 0.0022
Cragg-Donald F Statistic 44.932 163.676 146.376 146.376 202.095 2.339
10% Stock-Yogo Critical Value 16.38 16.38 7.03 16.38 na
Observations 4844 4844 4624 4624 4293 4293 4293 3631 3621 3621
Number of Groups 110 110 110 110 110 110 110 110 100 100
R-squared (OLS) 0.13 0.35 0.35 0.34
Standard errors in brackets; * significant at 5%; ** significant at 1%
(5)-(6) 6-Months Horizon 1 year Horizon
Information On the First Stage of the 2SLS Estimations (Instruments are 1 Month Change of Ln(USD/Yuan) in (2), and Cumulated changes in (6), (7), (9), (10), and (12))
Table 3 - Pass Through of Import Prices Into Producers Prices: OLS and 2SLS Estimations
Dependent Variable is the 1-Month ((1)-(2)) or 3-Months ((3)-((10)) Change in the US PPI at the Naics 5 or 6 Digit Level
Independet Vars: Monthly Changes in  US Import PPI Index (Naics 5 Digit Level
1-Month Horizon 3-Months Horizon
28(1) (2) (3) (4) (5) (6) (7) (8)
OLS 2SLS OLS 2SLS OLS 2SLS OLS 2SLS
Cum. 3-Months Change 0.4738 0.6661 0.4642 0.1235 0.4443 0.1144
(bold indicates 2SLS coefficient) [0.0107]** [0.0592]** [0.0114]** [0.1474] [0.0114]** [0.1367]
Lag 3 of Cum. 3-Months Change 0.1123 0.8058 0.1207 0.7047
(bold indicates 2SLS coefficient) [0.0130]** [0.1985]** [0.0128]** [0.1707]**
Cum. 6-Months Change 0.5057 0.2837
[0.0112]** [0.0400]**
Lag 6 of Cum. 6-Months Change 0.2682 0.5785
[0.0146]** [0.0528]**
Lag 12 of Cum. 6-Months Change
Lag 3 of Cum. 3-Months Change 0.0779 0.0691 0.0215 -0.3951 0.0032 -0.351
[0.0120]** [0.0127]** [0.0151] [0.1182]** [0.0151] [0.1039]**
Lag 6 of Cum. 3-Months Change -0.1109 -0.1057 -0.1273 -0.1397 -0.1574 -0.1794
[0.0109]** [0.0114]** [0.0120]** [0.0171]** [0.0124]** [0.0180]**
Lag 9 of Cum. 3-Months Change -0.0927 -0.0433 -0.0917 -0.2002 -0.1241 -0.2551
[0.0107]** [0.0186]* [0.0116]** [0.0474]** [0.0125]** [0.0526]**
Lag 12 of Cum. 3-Months Change -0.0298 -0.0184
[0.0138]* [0.0187]
Lag 15 of Cum. 3-Months Change -0.1723 -0.2724
[0.0176]** [0.0402]**
Lag 18 of Cum. 3-Months Change -0.0879 -0.1694
[0.0182]** [0.0407]**
Lag 6 of Cum. 6-Months Change -0.365 -0.6742
[0.0169]** [0.0472]**
Lag 12  of Cum. 6-Months Change -0.1809 -0.2665
[0.0155]** [0.0217]**
Lag 18 of Cum. 6-Months Change -0.2671 -0.3781
[0.0192]** [0.0269]**
T r e n d yyyyyyyy
Fixed Effects (by Sector9 y y y y y y y y
P-value Assoc. w. Anderson canon. cor. LR statistic  0.000 0.000 0.000 0.000
Cragg-Donald F Statistic 162.827 10.951 12.483 142.503
10% Stock-Yogo Critical Value 16.38 7.03 7.03 7.03
Observations 4621 4621 4291 4291 4288 4288 3633 3623
Number of Groups 110 110 110 110 110 110 110 100
R-squared (OLS) 0.39 0.38 0.4 0.51
Standard errors in brackets; * significant at 5%; ** significant at 1%
Information On the First Stage of the 2SLS Estimations (Instruments are 1 Month Change of Ln(USD/Yuan) in (2) and Cum. changes in (6), (7), (9), (10))
6 m PT, 24 m AR  12 m PT, 24 m AR
Dependent Variable is the 3-Months ((1)-(6) or 6-Months ((7)-(8)) Change in the US PPI at the Naics 5 or 6 Digit Level
Table 4 - Autoregression and Long Run Pass Through of Import Prices Into Producers Prices: OLS and 2SLS Estimations
3 m PT, 12 m AR 6 m PT, 12 m AR
Independet Vars: Monthly Changes in  US Import Price Index (Naics 5 Digit Level)
Autorregressive Terms: Laged Changes in the US PPI at the Naics 5 or 6 Digit Level
29(1) (2) (3) (4) (5) (6) (7) (8)
Above Median Below Median Above Median Below Median none at least some Above Median Below Median
Cum. 3-Months Change 0.2397 0.7796 0.6454 0.3964 0.7331 0.233 0.4711 0.5461
[0.0175]** [0.0519]** [0.0490]** [0.0306]** [0.0462]** [0.0237]** [0.0395]** [0.0385]**
Cum. 3-Months Change 0.0743 0.4803 0.3945 0.1656 0.412 0.1033 0.2309 0.3222
[0.0193]** [0.0606]** [0.0555]** [0.0368]** [0.0532]** [0.0285]** [0.0428]** [0.0476]**
Lag 3 of Cum. 3-Months Change 0.3077 0.5613 0.4767 0.4157 0.6021 0.2343 0.439 0.4282
[0.0241]** [0.0642]** [0.0589]** [0.0408]** [0.0579]** [0.0283]** [0.0490]** [0.0482]**
Cum. 3-Months Change 0.2787 0.9097 0.7567 0.4696 0.8658 0.2599 0.5528 0.6329
[0.0163]** [0.0496]** [0.0474]** [0.0288]** [0.0446]** [0.0205]** [0.0393]** [0.0350]**
Cum. 6-Months Change 0.2076 0.882 0.7667 0.3587 0.8292 0.1979 0.493 0.5943
[0.0178]** [0.0575]** [0.0556]** [0.0320]** [0.0514]** [0.0241]** [0.0442]** [0.0418]**
Lag 6  of Cum. 3-Months Change 0.2668 0.1112 0.0519 0.3296 0.1679 0.2146 0.2228 0.1549
[0.0201]** [0.0684] [0.0664] [0.0358]** [0.0610]** [0.0279]** [0.0509]** [0.0500]**
Fixed Effects (All Panels) y y y y y y y y
Trend (All Panels) y y y y y y y y
Observations (Panel A) 11077 11005 10285 9951 12065 9564 11028 11054
Number of Groups (All Panels) 159 161 154 148 176 137 158 162
R-squared (Panel A) 0.03 0.03 0.03 0.03 0.04 0.01 0.02 0.03
Standard errors in brackets; * significant at 5%; ** significant at 1%
All estimaitons include fixed effects and a trend
Panel C: 6 Month Changes - Dependent Variable is the 6-Months Change in the US Import PPI at the Naics 5 Digit Level
Panel D: 6 Month Changes & Adding a Lag - Dependent Variable is the 6-Months Change in the US Import PPI at the Naics 6 Digit Level
Panel A: 3 Month Changes - Dependent Variable is the 3-Months Change in the US Import PPI at the Naics 6 Digit Level
Panel B: 3 Month Changes & Adding a Lag - Dependent Variable is the 3- Months Change in the US Import PPI at the Naics 6 Digit Level
Table 5 - The Herogenous Impact of Exchange Rates on Producer Prices (Reduced Form Estimations)
Labor Intensity Demand Elasticity Import Penetration w/o China Input Intensity
30(1) (2) (3) (4) (5) (6) (7) (8)
Above Median Below Median Above Median Below Median none at least some Above Median Below Median
Monthly Ch. Import Price 0.2397 0.7796 0.5976 0.3964 0.7331 0.233 0.4711 0.5461
(not instrumented) [0.0175]** [0.0519]** [0.0440]** [0.0306]** [0.0462]** [0.0237]** [0.0395]** [0.0385]**
Monthly Ch. Import Price 0.7064 0.683 0.6815 0.7155 0.7551 0.5952 0.7289 0.6635
(instrumented) [0.0970]** [0.0667]** [0.0955]** [0.0680]** [0.0668]** [0.0949]** [0.0879]** [0.0701]**
Monthly Ch. ln(USD per Yuan) 0.3685 1.0139 0.4756 0.7863 0.9678 0.3557 0.4632 0.8524
[0.0352]** [0.0941]** [0.0681]** [0.0556]** [0.0904]** [0.0334]** [0.0361]** [0.0899]**
P-value Assoc. w. Anderson cano 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Cragg-Donald F Statistic 122.327 84.962 35.268 214.437 84.909 125.294 78.866 88.412
10% Stock-Yogo Critical Value 16.38 16.38 16.38 16.38 16.38 16.38 16.38 16.38
Observations 2730 1894 2462 2162 2010 2558 2654 1970
Number of Groups 63 47 99 53 50 58 63 47
R-squared (1st Stage) 0.07 0.05 0.02 0.11 0.05 0.08 0.04 0.07
Standard errors in brackets; * significant at 5%; ** significant at 1%
Panel B: 2 SLS Second Stage: Dependent Variable is the 3 Months Change in the US PPI at the Naics 5 or 6 Digit Level
Panel A: Dependent Variable is the 3 Months Change in the US Import PPI at the Naics 5 Digit Level
Panel C: OLS Coefficients  Dependent Variable is the 3 Months Change in the US PPI at the Naics 5 or 6 Digit Level
Information On the First Stage of the 2SLS Estimations
Table 6 - Herogenous Pass Through Rates: 2SLS Estimates
Labor Intensity Demand Elasticity Import Penetration w/o China Input Intensity
31(1) (2) (3) (4) (5) (6) (7) (8)
Including Adding Time Including Adding Time Including Adding Time Including Adding Time
Interaction Dummies Interaction Dummies Interaction Dummies Interaction Dummies
Instrumented 3-Months Ch. 0.7098 0.756 0.7199 0.6507 0.704 0.7146 0.6886 0.6748
Import Price [0.0554]** [0.0924]** [0.0575]** [0.3138]* [0.0560]** [0.2077]** [0.0548]** [0.1821]**
3-Months Ch. ln(USD per Yuan) 0.6698 0.6338 0.6555 0.6603
[0.0935]** [0.0984]** [0.1046]** [0.0993]**
3 m Ch. Exr * Labor Intensity -0.4419 -0.4405
[0.1218]** [0.1226]**
3 m Ch. Exr * Demand Elasticity -0.0975 -0.1051
[0.0936] [0.0940]
3 m Ch. Exr * Input Intensity -0.1503 -0.1494
[0.0640]* [0.0641]*
3 m Ch. Exr * Row Trade Openess -0.2277 -0.2269
[0.0892]* [0.0895]*
Anderson canon. cor. LR statistic
P-value <0.0001 <0.0001 <0.0001 0.09190 <0.0001 0.00030 <0.0001 <0.0001
Cragg-Donald F Test
Statistic 117.243 72.373 76.023 5.53 85.376 12.877 95.985 28.898
10% Stock-Yogo Critical Value 19.93 16.38 19.93 16.38 19.93 16.38 19.93 16.38
20% Stock-Yogo Critical Value 8.75 6.66 8.75 6.66 8.75 6.66 8.75 6.66
Hansen J-Test of Overidentification 
P-value 0.4603 na 0.8761 na 0.9701 na 0.9298 na
T r e n d ynynynyn
T i m e  D u m m i e s nynynyny
F i x e d  E f f e c t s  B y  S e c t o r yyyyyyyy
Observations 4624 4624 4304 4304 4568 4568 4624 4624
Number of Groups 110 110 105 105 108 108 110 110
R-squared (1st Stage) 0.06 0.13 0.05 0.12 0.05 0.12 0.05 0.12
Standard errors in brackets; * significant at 5%; ** significant at 1%
Panel B: 2 SLS Second Stage: Dependent Variable is the 3-Months Change in the US PPI at the Naics 5 or 6 Digit Level
Panel A: Dependent Variable is the 3-Months Change in the US Import PPI at the Naics 5 Digit Level
Model Information (Variables Included in Both Second and First Stage)
Additional First-Stage Information
Table 7 - 2SLS Estimates Utilizing the Interaction of Sector Characteristics and Exchange Rates
Labor Intensity Demand Elasticity Input Intensity Import Penetration w/o China
32(1) (2) (3) (4) (5) (6) (7) (8)
Including All 4 Interactions & Including All 4 Interactions & Including All 4 Interactions & Including All 4 Interactions &
4 Interactions Time Dummies 4 Interactions Time Dummies 4 Interactions Time Dummies 4 Interactions Time Dummies
Instrumented 1-Month Ch. 0.9459 0.8668
Import Price [0.1511]** [0.2380]**
Instrumented 3-Months Ch. 0.7385 0.7713 0.7265 0.7885
Import Price [0.0585]** [0.0983]** [0.0596]** [0.0959]**
Instrumented 6-Months Ch. 0.7067 0.7057
Import Price [0.0444]** [0.0728]**
Lag 3 of Cum. 3-Months Change 0.0711 0.0534
of Sector's Producer Price [0.0341]* [0.0352]
Lag 6 of Cum. 3-Months Change -0.1055 -0.1338
of Sector's Producer Price [0.0368]** [0.0380]**
Lag 9 of Cum. 3-Months Change -0.0267 -0.0296
of Sector's Producer Price [0.0339] [0.0376]
1-Month Ch. ln(USD per Yuan) 0.51 3
[0.0946]* *
1 m Ch. Exr * Labor Intensity -0.251 2 -0.251 6
[0.0840]* * [0.0842]* *
1 m Ch. Exr * Demand Elasticity -0.0203 -0.0243
[0.071 1 ] [0.071 6]
1 m Ch. Exr * Input Intensity -0.1 006 -0.099
[0.0542] [0.0543]
1 m Ch. Exr * Row Trade Openess -0.1063 -0.109
[0.051 9]* [0.051 6]*
3-Months Ch. ln(USD per Yuan) 0.7335 0.71 1 2
[0.1 1 27]* * [0 .119 4]**
3 m Ch. Exr * Labor Intensity -0.4024 -0.3984 -0.41 36 -0.401 7
[0.1 098]* * [0.1 1 02]* * [0 .114 3]** [0.110 2 ]**
3 m Ch. Exr * Demand Elasticity -0.01 35 -0.0204 -0.01 57 -0.01 89
[0.0978] [0.0989] [0.1 053] [0.1 025]
3 m Ch. Exr * Input Intensity -0.1 36 -0.1 365 -0.1 367 -0.1 355
[0.0666]* [0.0667]* [0.0706] [0.0670]*
3 m Ch. Exr * Row Trade Openess -0.116 3 -0.12 1 -0.1 233 -0.1 263
[0.0649] [0.0650] [0.0688] [0.0659]
6-Months Ch. ln(USD per Yuan) 0.7634
[0.1 230]* *
6 m Ch. Exr * Labor Intensity -0.4388 -0.4356
[0 .118 6 ]** [0 .1189 ]**
6 m Ch. Exr * Demand Elasticity -0.015 -0.0216
[0.1 065] [0.1 074]
6 m Ch. Exr * Input Intensity -0.1531 -0.1545
[0.0742]* [0.0744]*
6 m Ch. Exr * Row Trade Openess -0 .119 6 -0 .12 3
[0.071 9] [0.0725]
Anderson canon. cor. LR statistic
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.00010 <0.0001 <0.0001
Cragg-Donald F Test
Statistic 47.219 22.377 82.957 43.007 12.584 5.78 49.941 24.582
10% Stock-Yogo Critical Value 26.87 24.58 26.87 24.58 26.87 24.58 26.87 24.58
20% Stock-Yogo Critical Value 10.98 10.26 10.98 10.26 10.98 10.26 10.98 10.26
Hansen J-Test of Overidentification 
P-value 0.9501 0.9382 0.8463 0.6729 0.8886 0.7395 0.8748 0.9319
Additional AR TERMS (1st, 2nd, and 3rd Lagged Quarters of Producer Price Change; Coefficients Not Reported) y y
Trend y y y y
Time Dummies y y y y
F i x e d  E f f e c t s  B y  S e c t o r yyyyyyyy
Additional Model Information (Variables Included in Both Second Stage and First Stage)
Additional First-Stage Information
Panel A: Dep. Var is the 1- (in Columns (3) and (4), 3- (in (1), (2), (7), and (8), or 6-Months (in (5) and (6)) Change in the US Import Price
Table 8 - 2SLS Estimates Utilizing the Four Interaction of Sector Characteristics and Exchange Rate Changes
3-months Horizon 6-months Horizon 1-month Horizon 3-months & Autoregression










































‐0.500% 0.000% 0.500% 1.000% 1.500% 2.000%
C h .   I m
p o r t   P r i c e   I n d e x   C h i n a   ( m





















‐1 Months 5 Months 11 Months 17 Months 23 Months 29 Months 35 Months
T o t a l   1 2 ‐ m
o n t h s   I m
p a c t   I n   %














-.15 -.1 -.05 0 .05 .1
x
kdensity impact_scenario1 kdensity impact_scenario2
Figure 8
38